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CRITICAL ITEWE | TSY

FAILURE CAUSE N: BEANIWG FAILUNE: RALp FAILUNE, CACE FATLURE, {085 OF COGEANT, CORROEION, CONTAMIMATION, DR
RACE FAILURE

THE ROTOR. |5 SUFPDRIED NADIALLY O 4 AWGULAR CONTACT BALL BEANIWGS C1F.  THE BEANINGS ANE INSTALLED [N PAIAE TRAT ARE
SFRIMG FRELOADED TO TAKE UP THE REARING IMTERMAL CLEARNMCE AMD DBYATN THE RERUIRED RADIAL STEFFMESS FOR ROIORDYHAM]C
PERFOAMANCE.  EACN $PRING (2] IS INDIVIGUMLLY CALIBRAIED 10 ASSURE THE REGUIRED FRELOAD 15 ACEURATELY ACHIEVED, A
BEARING EPACEN (33 [WSTALLED NETWEEN THE BEANING PAIRS I5 S1ZE0 UTILIZING THE SPRINC CALINRATIDH DATA 10 SET [NE
PNELOAD. THE AEARINE IMMER AWCE 1S INSTALLED NITH AW INTERFEREMEE FIT OM THE BEANING JOURNALS OF THE EIRST-$TACE
IMPELLER {4 AWD FIRST-STAGE DISK {51, N MUT {A) 1§ UTILIZED TO GOTTOM THE [NMER RACES AGAIMST THE SLINGERS [7]. THE
HUF 15 LOCKED (B) TQ PREVENT RDTATION. THE PLMP [NTERSTAGE SEALE () PROVIDE ADDITIDRAL RADFAL SLPRPORT AND DAMPING,
THE BEARTNGS ANE NOT ENFOSED TQ ANT STGMIFICANT AXLAL LOAD OURTNG OFERATION. THE CUTER BACES ME FREE T0 $LIDE ANIALLY
IN THE BENRING CARRIEN {10} BDATE EWABLING THE BALANCE FISTON 10 SET AMD MALNTAIN TNE ROTOR AXTAL POSITIDN, THE NORE
OF YHE BEARING CARKIEAS |5 CHROME-PLATED £OR UEAR BESISTANCE AND LUBRICATED [0 REDUCE FRICT IDW. THE THRUST BEARINE
$11) ENGAGES AMD REACTS THE AXIAL LOAD DURING START AND SHMUTDOWM LKEN THENE 1% [HEUFFICIENT FLUID FRESSUNE 10 QPERATE

| THE BRLANCE FISTOM.

{THE BE4RIMES ARE COOLED Y THROUGE FLOW OF LIGUID HYDROGEM. COOLANT 1% SUPPLIED TU FHE FIME-END TEARINGS 4T
IRECINCLLATION FLOW ARDUND THE FIRSI-STAGE INPELLEA ¢125 WACK SHRCUD. THE FLOM COMYIMUES THROUGH & HDLES tN THE
|IHPELLER WUZ AHD 15 HOLES 1N THE PLUMP-END $LINGEN 13} WNERE [T ERIERS THE BEARINGS. FHE FLOU RETURMS TO FNE
[FIRST-STAGE TMPELLEN EYE TNADUGH 12 WOLES IN THE BUMP BEARTUG CARRELER FLAHSE, BEARING CARRIER SHIM, AAD PUMP TMLET [14)
[MATING FLAMGE, AND TWENTY 5LOTS DM THE INLET JWSIOE DIAKETER, WFONDGEN COOLANT 15 SUPPLIED 10 THE TURBIME-ENO BEARINGS
[BY fLOW PAST THE LOW-PRESSUNE ORIFICE €15} ANO LIFT-DFF SEAL {163 AT SREEDS ADUVE 7,000 kPM. PRI OF THIS FLow EMTERS
B HOLES IN TAE HUB OF THE SECOMD-STAGE OISK (17F, JUST UPSIREAM OF THE TURBINE MUN LABYREWTH SEAL {1B). THE FLEW
COMT[HUES THRODUGH THNE CEWTRAL CAVITY OF THE FINST1- AND SECOWD-STAGE TISKS AND ENTESS THE TUREINE-END BEARINGS. THE
TUNDHE BEARING SEAL SPL1TS THE EEARING DISCHARGE FLOW Y0 COOL THE TURDIKE BEAR NG SUFFORT ¢19) AND THE FIRST-STAGE
DESK.  THE MMBER OF PARALLEL PASSAGEY FUR THE COOLANT FLOW, THE SI7E NF THE PASEAGES, AND THE CURMIETY OF THE FLDW
MAKE THE BEAREWG COOLANT CIRCUIF MSENSITIVE TO MINOR FLOW BEOLEAGE. THE FROBELLANT FILTER AT THE EXFENMAL TAMK
PRECLIDES COMTARINANTE LARGE ENOUGH 1O CAUSE COOLANT BLOCKAGE OF BEARTHEG OMMAGE, THE BEARINGS ANE CLEANED, PACKAGED,
AND ST0REQ 70 FRECLLDE ENTRODUCTION TF COWTAMIMANTS PRIOA 10 SERVICE ¢203. '

THE BEARING RACES AND BALLE ARE MANUFACTURED UTILIZING 440C CRES FRR (21). THIS MATERIAL WAS SELECTED FOR ITS QUMEACE
HARDMESE, WEAR REC|STAMCE, CORROSION RESISTAMLE, A4D ITS ERSENSITIVITY TO HTRPOGEN EMVIAOWMENT EMBER ITTLEMEMT n1
TTEHPENATURES BELOM =200 DEGAEES F.  THE MATERIAL I HARDEMED, CoiD STARILIZED, FTEMPERED, AMD S1RESS WELIEVED TO ACOQULIRE
| THE DESIRED FROPERTIES. TNE BALLS ARE POSITIOMED MY & FER CFLUCRIKATED ETHYLENE POLYWEN) COATED [22) ARMALON CAGE,

THE FEF COATIRG MHICW SURROUMDS THE MANDREL WRAPFEQ FIEERGLASS DAGE PROVIDEE BEARINEG LUBRICATTON, FEF MAS

SELECTED FOR DTS LUBKICITY, IMPERHEARILITY, RESISTANCE T CHEMICAL MTACK, ADEQUATE WEAR CHARMLCTERISTICS AMD

| SATISFACYORT MECHANICAL PROFERTIES AT CRYOGEN[C 1EMPERATURES (23).
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CRITICAL ITEWS 157 FAGE %

[POST TEST/ELIGHT BEWRIKG PURLES PRECLUDE ACCUMILATION OF HO1STURE OW THE BEARINGE BEINEEM HO1 FIRES (241, fHE Tupooeume
ASSEMBLY 15 IN-HOMISING BALAXCED 1O MINIMIZE THE RADIAL LDWDS EAFERTEACED GURING OPERATION (25}, MHOUSTHE MOUNYED
ACCELERCMETENS ARE UTTLIZED YO MONITOR ROTDR VIBRATION CHARACTERISTICS. THE BEARINGS ARE PEPLACED AT FURBOPUMF
QVERHAUL 124) QUE 10 DNMAGE OF THE IXNER RRCES CAUSED BY THE REMOWAL FROM THE IWIERFEREWCE FIT DM THE JOURMALS, THE
AOVATINE ASSEMALY JUCLUOIWG INE BEARTNGS HAVE BEEW DESIGN YERIFLCATION TESTED FOR SPRING FATE (1DAD DEFLECYIONY Aup
MATURAL 'FREQUENCY {VIBRATION} DETERMINATION {27).

FATLUME CAUSE B: FRALTURE, DISTCRYION OF BEARING CAGRIER OA EXCESSIVE LOSS OF ROLT PRELOAD

THE BEARIMG CARRIER {1) TRAMSMITS THE RADIAL AEARING LONSS TG THE PUMP [HLEP ¢2) AND TURNENE BEARIME SUPPCAT (32 AND
FERHITS -FREE ANAML WOTION OF THE ROTON DURLNG OPERATION. THE NEARINGS ARE NOT EXFOSED T8 ANY STOMEFICANE ANIAL Linps,
THE RELATIVE ANEAL HOTION OCOMS BETVEEM THE DEARING CANRTER AND THE BEARING OUTER WACE. THE BEARING CARNIER Las
DESIGRED WITH A {ROSS-SECPION TRAY ACCOMMODATES TNLET AND TUMBINE BEARING SUPPORT BEFLECTIONS WHILE STILL MAIHTATAIAG
STIFFHESS. THE BEARING CANRIERS ARE SHIVMED AT ASSEMALY TO ASSUNE PROPER ALEGNWENN UITH THE DUTER RACES. THE CARN [ER
TS MAHUFACIURES UFFLIZIRG AN INCOUEL 718 FURGING, INCOMEL 718 \MS SELECTED FOR |1€ 1EMEILE STRENGHE NHD NESISTANCE T
CORROSION AMD STRESS CORROSICM CRACKIMG ¢6). THE® ALLOY [5 WOT BUSCEFTIELE TO HYDNCGEM EWwEEORHENT EMBRITYLEMENT M1
QPENAT IHG TEWPERATURES, THE MAPERIAL Y ROLUFAIOM TREATED ANG ACE-NARDEWEG. THE CARNIER INSIDE DLAMETER IS

CHROME -FLATEQ FOR UEAN AESTSYANCE AGD LUSRICATED WITH DRY-FILM LUNRICANT TD REOUCE FRICTION. THE TUREIKE EWD BEARING
CARRIER 1S ATTACHED TG THE FUREINE BEARIME SUPPORT UFILIZIHG 12 A-2B& CRES BOLIS ¢5} AND 327 [RFS CUPWASHERT tE3, WHIEW
ALSO RETAINS THE KAISER CAP 7). YHE PLMP-EMD BEARINE CARRIEN IS ATTACHED TO TNE [WLET UTILIZING 12 A-2Fd CAES BOLIS
(9% AND & 302 CRES DOG-BONE LOCKS (9). A-ZBb CAES WAS SFLECTED FOR ITS RESISTAMCE 10 NICH-PRESEINME NTGNOGEN
[DEGRAGATION, MECHANICAL FROPERTIES, REIENTION OF TOUGHMESS AT CNYDGENIC TEMPERATURES, AND RESISPANCE TO CORROSICN AMD
STRESS DORROSIOM CRACKIHG 4}, THE MANERIAL 15 SOLUTION TREATED AKD AGE-HAROEHMEG. 321 CRES AKD 302 CRES WERE SELECIED
FOR TREI® DUCTELITY AND RESISTANCE 10 CORROSTON AD STRESS CORROSION CRACKING, AMD TNSENSITIVITE 10 HTOROGEN
ENVIROMRENT EMBRIFTLEMENT (4). FHESE MAVERTALS ARE ANNEALED TO [WPROVE MECHAMICAL PROPENTIES. DRY-FILH LUDRICATION 15
APFLIED TQ THE BOLT TRAEADS AT ASSEMBLY, WHICH REOUCES THE FRICTIOWAL FORCES PROVIDTWE A HDWE COMSISTENT CLANPING
LOAD.  THE CIFWMSHERS ALD “00G-BYME™ LOCKS ARE DETCAREC T3 SNEVEMT BOLT XOIAFION. NSSEMALT PROCEDUNES FOR LDCKIRG
|DEXTCES EMSUNE DEFECT-FREE ENSTALLATION €10}, :
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| CIL 1EM:  B2DO-15 | DEEICH

FAILURE CAUSE €: EXCESSIVE LDSS OF BEARING RETATNING WUT PRELOWD

|THE BEARIAG RETALKING NUT (1] PROMIDES rHE CLAMPING LOAD D TME BEARIWG [2) IWNER RACES. THE WUt WORES IN CONJUMCT QN |t13  ®5007508
HITH THE [WNER RACE SPATERS (3} AMD THE OUTER RACE PRELOAMD SPRINCS {51 TO $ET EEARING PRELCSD. THE HEARINGS MRE EPRIHG (2y RSOOTSOY

PRELOADED YO TAKE LP TME BEARTHG EMTERNAL CLEARANCE AKD IO CETAIN [ME REQUIRED EADIAL STIFFRESS FOR ROTORDTHAMIC (17 rREDOTSH
PERFCAMANCE.  THE BUT 18 REFAIKED BY THE NUT LDCK ¢5). ASEEMALY PROCEPAURES FOR LOCKING DEVILES EWSURE DEFECT-FREE [4) RIDTITD
[INSTALLATICN {AY. THE MUT IS MANUFACILIRED U1ILEZING M-284 CRES BAR [7]1. A-226 CRES NAS THE REQUIRED REESISTAKCE TO |45y RS007551
|HIGN-FRESSURE HTOROGEN OEGRADAT[DN, MECHANECAL PROPERTIES AT CRFOGEMIC TEMPERAYURER, AKD RETENTION OF TOUCHMESS AND {6y  RLOOEST
BUCTELITY. THE MATERIAL 15 SCLUTION YREATED AKD AGE-WARCENED. THE LOCE |5 MANUFACTURED UTELIZINE 307 CRES 171, UHICH {7y R3S-ASH0-10
WS LELECTED FOR [T5 CUCTILITY, ANSEMSITIVITY T KYDROGEW ENYIRONMENT EMER[TILEMENT, AND RESEFSTANCE I CORROSION AND (H) RFLOD5S2,
SIRESS CORROSION CRALKIRG. TNE MATEMEAL IS AWHEALER YO [HFADVE MECHANICAL FROPEATEES. THE NUT ASSEMALY TORQUE 15 (F32(MUDASA

IMCREASED [M JMCREWEMTS UNTIL NOFTONINE OF TWE BEARING STACK CAN BE VENTFIED. THE FIMAL ASSEMBLY TORGUE BOCE moT
EXCEED A SPECHFIED VMLUE TO PRECLUDE CVEELOATING THE MUT 44). THESE PARTS ARE MOM-SERTALIZED ANOD AFE MO1 TIME WISTORY
TRACKED BUT MAVE MAFTHITE ALLOWANLE LIFE {8).

FAILURE CAUSE O; ENCESSIVE CLEARAMCE AT FUWP IWTERSTASE SEALS

E.u THERE ANE TWO FUMF TNIERSTAGE SEALS (1) POSTTIONED SETWEEN THE IMPELLERS 10 CONFAOL LEAKAGE JETWEER STAGES ANOD T4 (13 ASOOTSH
D PROVIOE FOTCR CAMPING. THEY ARE MANUFACTURED WTILIZING ALUMINLM ALLOY SDM1-TE51 BAR.  THIS ALLOY WAt SELECTED FOR 11% 1:2: N55-A580- 10
B RESISTARCE -TD BYDROBEN ENVIFDMMEATY EMAR[TTLEMENT, CORROS1O0M, AND STAESS CORROSION CRACKING [2). THE MATERIAL £ [¢3F ®sDOYSRY, |
SOLUTION TREATED AMO AGE-NARDEMED, & HAAQ ANOODIZE COMTIKS IS APPLIED 1D TRE SEAL IHSIDE DIAMETER AMD COVENED MITN | ASODTS01
BRY-FILM LUBRECATION 70 ENHAKCE NP5 RUBMENG CHARACTERISTICS. THE REMAINDER DF THE SURFACES ARE CARDMIC O SULFURIC |t&y mSDOTSET
[AC1D ANOBIZED TO FURTHER INCREASE 17% CORNDSION RE4LSTAMCE. THE FLNCTIOHAL LEWGTH OF THE SEAL IMSIDE DIAMEIER S (53 REQOTSAZ
| |EMURLES FOR RCTDRDYRAMIC STABILITT AND TAPERED 1D COMPEMSATE FO& DEFLECTLOMS AMD FPROVIDE A CONSTANT RADIAL CLEARAMCE &) REOOFFR2
|H|H| THE IHPELLER SLEEYES [¥)] 19 CRERATRGN. TAE SEALS ARE ATTACHED TD FLAMEES OM THE DIFFUSERS (43 £5) Y 13 A-2R% 7y RSOOTIL
|CRES WOLYS {8) THREADED IMIO THE SEAL AMD LOCYED WITK A-2846 CRES CUPWASHERS {71, A-?84 CHES WAS SELECIED FOR ITS (Y ALOOTSY

|IE'EISI’MI:E TO NICH-FRESSURE HYDPROGEW DEGAADAYIOM, HECHAMICAL PROPERITEES, AETEMIioM OF TOUGHMESS Awb DUCEILITT AF
{CRYOGENIC TEMPERATURES, AMD MESISTANCE FO CORROSION AUD STAESS CORROSION CAACEENG [2], THE MATERTAL 1% SOLUTION
['II_EM'EL'I AHD AGE-HARDENED. THE CUPWASHERS WRE STWLED AT ASSEMALT TO PRNEVEMI NOLT RATATION, ASSEMOLY PROCEOUNES FOR
Ilﬁ:[lm DEVICES EWSURE DEFECT-FREE TMSTALLATION (8). THE #PA.TS ARE STLYER PLATED AND ORY FILM LUBRITATION I5 APPLIED
|vo THE FHREADS AT ASSEMELY D BEDUCE YHE FNICTION, RESULTING M A HORE COMSISTENT CLAMPLME LOnG, THE CLENRANCE BETWEEN
|THE SEAL AND FHE SLEEWE 15 COMTROULED 10 MIMtMIZE FUGRING WHILE REDUCIHG BYPRSS LEAKAGE.




April e, CAITICAL TTEMS LISK PAGE 5
| €L oivew: Baot-15 | DESIGN | BOCUMENT B r
| FAILUNE CAUSE E: FATLUNE OR EXCESSIVE WEAR OF BEARING PRELOAD SERINCS o mommseeeeee

THE PRELDAD SPREING (1) PROVIDES THE FRELOMY FORCE APPLIED (O THE BEARING OUTEN RACES. EACN SFRING IS IMSTALLED BETWEEN 1y sd 21700

THE ‘T CUTER RACES AMO WORXS IN COMJURCTICN WITK THE 1WNER RECE SPACER (2) AND THE NETAIMING MWUT t3) TD SET ThE {2} fshOms19
PEEI.DA.D.: THE SMAING |5 R DEFLECTED BEAM COMFIGURATION. EACH SPRING |5 IMD [YIQUALLY CALIBRETED I ASSUNE THE NEGUIRED (3 m0DIs0s
PRELDAD IS ACHIEVED. THE SPRING 15 MANUFACTURED UTIL|ZIMG |WCOLDY W05 SMEET (h). |ACOLOT %07 15 AN FRDM-BASED WLvLOY 14 RE5-A540-10

BHICH I-Iill's THE REQUIRED STNEMGTH AND RESISTAMCE TO AYOROGEN ENV!ROUNERT EMBRITILEMENT, TH1S ALLDY |5 NESISTAMT 10
CORROSION AND STRESS CORROSEON CRACKING. THE MATERIAL 1S SOLUTION TREAYED &MD AGE-HARDEWEG. -

|[FNILUAE CAUSE F:  PAMP SLINGEN PIN FRILLRE |

THE PUMP EWD BEARING SLEWGER ANT]-ROTATION ®1H (1) 15 MANUFACTURED UTTLIZING A-285 CRES 8AR (2). A-2A4 CAES WAS 11 RODIYG
SELECTED FOR ITS MES|STANCE TQ HIGH-PRESSURE BYDAGGEN DEGRADATION AND MECHAMICAL FROPERTIES AT CRYDGEMIC TEMPERATURES. {21 RES-ASHD- 10

e e e e ———— gl e ——

THE WATERJAL IS SOLUTICH TREATED AMD AGE-HARDEWEQD. THE AMTI-ROTATION FIM PREVENTS NOTATIOH OF PHE SLINGER {3} MELATIVE 131 RODIPHES
19 THE TURFOPLUNE AOTOR DURING OPERATION. MATERIAL 15 REMOVED FROM THE SLINMCEN BY GAINDING AS PART OF THE IH-HOUSING
BALAHCE OPERATION. 1M THE EVENT BF A SNERREQ FIH, THE PTECES WOULD BE THAFFED AND COULD MOT CAUSE DXMNSTAERM

m CONTAMINATICH DAMAGE. AN ANIAL LIWE [% E1CHED AT ASSEMELY ACROST THE SLINGER OLTSIOE DIAMETER AND 1HWPELLER HUB [D
' SERVE AS AN ALIGNMENT (NDICATDR.
]
i [FAILURE CAUSE G: STUD ERILLRE BR LOSE OF PRELOAD
|
I THE STulll €1} IS MAMUFACTUNED GFILIZING INCONEL T15 BAR (2). AN INCOMEL 718 BAFFLE (1] |% TUAEADEO TO THE TURBINE EAD (1) RSDOTS 14
| AND LOCEED MITH AW IMCOMEL 718 PAN {1). INCOMEL T1H WAS SELECTED FOR % STRENGTM AMD GUCTELETY AT CRYOGEMIC (2] RES-ASED-1ID
| TEMPERATURES. [T IS RESISTANT I CORROSION AND STNESS CORROSIOM CRACK |HG, MHD M A CRYOGEMIC EMVIRONMEMT OOES MOT (31 RMIPZ54
| |REGLIRE HYGROGEN ENVIROMMENT EMENITILEMENT PROTECTION {21, THE SATERIAL TS SOLUFION TAEATED AND AGE-NARDEWED . 1HE (h) RONITZ2G,
] ANTE-VORTEN BAFFLE MSSIRES DRDERLY FLOM OF THE COQLANMT IO THE TURBINE. 1HREE SETS OF RAISED LAMDS SPACED ALOWG THE FSINTRES
I LERCTH OF TNE STUD (TIE BOLT) PROVIBE LLOSE RADIAL CLEARAMCE WITH THE FIRST AMD SECOMD S1AGE IMPELLER SORES {4) 1D {5y ADDIRE2E- 023
| LINIT DEFLECTION OF THE SILO.  FIRST AND CECOMD STAGE IHPELLER NONE WEAR 15 CONTROLLED MY UTILIZ MG REFLRCEAGLE R5007555-02%
| SACRIFICAL TNSERTS (). FIAST AND SECOWOD STAGE IMPELLER INSETS AME WANUEACTUNED FROM CORALT BASE L-&05 {SIELITE 2%) (Y  MNS 39
} FORGCING {&). RIS ALLODY WAS SELECTED FGR 175 TOUGHNESS, MESISTANCE 10 GALLING UITH THE 1RCDNEL TI4 STUD, RESTSTRICE O (7 MPR-9F-1524
| HYRROGEA EWGRITTLEMENT AND RESISTANCE 10 THERHAL SHOLK (7). 1HE MRIERLAL 1S COLD WORKED TO DEVELOF THE REQUIRED (EF  ROM9E24,
| |HARDWESS {BY. IMPELLER BORE YMSERTS ARE PENTOO[CALLY INSPECIED FON MEAR (9r,  IMPELLER EORE INSERTS WITH WEAR IN R5007555
| {ERCESS OF SPECIFICATION LIHITS ARE REPLACED C101). EACN LAND 1§ INTENRLPTED AROUND 175 CIRCUWERENCE IN THREE PLACES T2 |{¥) RLODDSO-04,
| |PERMEIT FLOW OF HTCROGEN ANEALLY ALOWG THE SFUD. THE STUD |5 THREADEQ INTE THE SECOMD-STAGE DISK €113 AND CAPTUAES A (1L LEL
!

ISTATIC SERL {12} 1D PREVENT HYDRODGEW LEAKAGE, AFTER ALSEMBLY WITH FHE IMPELLERS AND SLEEVES, THE S1U0 IS SIRETENED 1o aLA0nE -302

———— T ————
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| CIL 17EM:  B200-1S | DESEeN i CHICLMERT BEF, |
| SDITER THE ROTOA STACK. A SHAFT NUT (13) 15 TNSIALLED AND LOCKED £143 IN PLACE O TRE END OF THE SHATT OMEE THE Qa0 mooszs 0
REDUIRED STUD STREICH 1§ ACHIEVED. THE WUl |§ MAMUFACTURED UTILIZING IWCOMEL 718, WWICH WAS SELECTED FOR 15 STREMCIN RLOOO% - 302
AME DUCTILTY AT CRYOGEMIL TEMPERATURES, AMD |5 RESISTANCE TO CORRDSION AND STAESS CONRUSION CRACKING. AND £11% REDOTSAD
|[H5EH’5H'WI'I'"I' TO HYDROGEN ENVIRONMENT EWBRETTLEMENT A1 OPERATIMG [EMPERATURES C2y. THE WATENEAL % SOLUTION TREATED [92% RESYIVO
AND AGE-HARDEMED. THE LOTK 15 MANUFACTURED UTTLIZING 302 CRES, WHICH WKAS SELEFTED FOR 11§ SUCTILITY, RESISIANLE T¢ £133 RE007508
CORRUZICH AMD STRESS CORROSIOW CRACKING, AND INSENSITIVITY MO HYCROGEN ERVIROMMENT EMAkITTLEMENT {2). THE MATERIAL 1% £143 REQOTS?O i
ANHEALED TO IMPROVE MECHANICAL PROPERTIES, ASHEMELY PRUCEDURES FOR LOCKIHG DEVICES ENSURE OEFECT-FREE INSTALLATICN Hﬁj RLEGAZST
[15). THE SYUD DOES WOT THANSMIT TORQGUE DURING DPERATION. TONGUE TRAMSMESSION OCCURS DWLY AT THE [MPELLER SLEEVES. [ 016 R5S-&04-37
|THE ROTATING ASSEMELY HAS HEEN DESIEH VERIFECATIOW TESIED FOR SPRIMGAATE £LOAD GEFLECTION) ANE WATURAL REQUENCY
| (NIBRATION) BETERNINATION (161,
-
ALL BAUSES: |
|
ITHE BIGN ANO LOM CYCLE FATIGUE LLFE FOR THE NEARINE CARREER, GEANING NETAINER MUJ, PUMP INFENSTAGE SEALS, PUMP SLINGER  [CV) RLODSEZ,
|PTH, AND THE STUD MEEY CEL REOUIREMEMTS ¢1>. TURBINE AND PLWF END BEARINGS ARE LIFE LIMITED BY HAJDK WRIVER {53, CPEIRON0TY
|RERRING PRELEAD SPRENGE ARE LIFE LIMITED BY MAJOR WAIVER (6}, TNE MENIMUM FACTORS OF SAFETY FOR THESE PARTS MEET TE1 L] R5S-BS&G-14,
|HEHIIIIEHEHT'E €2}, THE HAROMARE PAREMT WATERIALY WERE CLELRED FOR FRACTURE MECHAMICS/NDE FLAW CROMIN S1NCE PHEY COMTAIM crizdRannia
| Wi FRACTURE CRITICAL PARTS, EXCEPI FOR THE ROUSING WHICA W5 CLEARED BT CRITICAL INCTIAL FLAW SITE DETECTAMBLITY (1), £33 MASA TASK 1T |
[REUSE OF PARTS QURING OWERNAUL 1% COMTROLLED BY THE REQULREMEWTS OF THE OVERHAUL SPECIFICATTION {4). (&) RLODS2E
| : {5) OAR 2152
| ' £5F DAR 2725
| cIL e B200-15 INSPECTEDM AMD TEST |
| POSSINLE CAUSES | SEGWIFICANT CHARNCIERISFICS | IHSPECTION{ S} /TEST (5] : | DOTUNEMY REF, i
_..h_‘,.‘._‘..‘_._._.“....................-----.-.-.-..---a—--.{.-.-—---”-frr-—-------n.----..ua.-.-_------.--.--.--.--...-.--.-.---un_____.----.-,.-...,.............-.---.-1----------—------4&-------r
FAILURE CALUSE N: RSOATSOZ - FORWARD BEAR NG |ns0aTsna
1M.TE‘RHI. INFEERITY MATERIAL [NTEGRITY [$ VEREFIED PEN SPECIFICATION NHD DNANING NEGU|SEMERES, ’ i1 14-013
AROTAD - 054 |
I . nS007562 |
THE AEARTUG BALLE AND IMNER AWD OUIER RACES ARE EDbBY CURFEMT [NSPECTED PRICR 10 RS007SD2
INSTALLAT [OM, |aLooSSs {
| | ALOO7AY
I I




April 1%,

| CIL 1TEM:  B200-15

lE-4

CALTICAL I1TCHS LIST BABE T

ASSEMBLY INTEGRETT

CLEANL INESS OF DOMFONENTS

——

THE INMER AMD DUTEN RACES AFE PENEIRANT |NSPECTED PER SPECIFICATICN BECUIREMENTS .

THE BEARING BALLS ARD [KNER AHG fUTER WACES A#E HEAT TREATED PER SPECIFICAT (M
RECUIREHENTS .

THE BEARING FALLE AMD [HHER AKD OUTER RACES AEE IMSPECTED WISUALLY PER DRAHING AND

(SPECIFICATION RECUIREMENTS,

THE BEANING BALLS ANE IMSFECTED FER OKAWING RECU|REMENTS D AFBMA STANDARDE FOR ZI7E AND
ERADE .

BEARTRGS ANE ASSEMBLED AMO DISASSEMELER FER SPECIFICATIDN REOUIREMEYTS.

THE TRWER ASD OUTER RACES AND CAGE ARE VERIFIED TO AE COPLAMAR FER DRAU[HG NEQUIREMENTS,
THE BEARING CAGE FABRIC LAYERS ARE IMSFECIED PEN DRAMING REOUTREMENIS

FEF COATING [5 APPLIED Pt BEARING CAEE PER SPECIFICATION REGUINEMENTS.

TRE ROTATING ASSEMOLY BALAWCE |5 VERIFIED PER SPECTFICATION RECU{REMENTS.

THE BEARING RACES AMD BALLS ARE VERIFIED CCEAMED PERM SPECIFICATION REQLIREMENTE
THE CAGE [$ fWSPECTED FOR ORCAMIC FLUINS FER DRAM|NG RECUIREMENTS,

THE BEARINGS ARE 1WSPECIED FORN CORROSION PRIOR 10 PACKAGING, BEFORE ASSEMELY, AMD NEFORE
INSTALLATION EM TRE PUMF,

THE UPETREAM COMPOHENTS ARE VERIF |ED CLEAWED PER SFECIFICATION RND DRAMING REQUIREMENTE.

| ODOUMERE RET,
[rap11S- 115
RAIG611-00%

RS0 7502

RLOOP1S

RSOTS02

ALO0R &
REOOTE0Z
REQOTED2
AAT408- 011

RLODAS
I
RAVGID- 05t
RL Y0001

[LELDrgedird

RLDOD 1S
REOOTH]2
REOOTSO1
RLADDNS

RL1DDO1
§Rs00TSM
rs 00 Mo

..............................................................

_________________________________________________________________
L

—— e — — i - — " .



CRITICAL 17EMS LisT

FAGE B
| c1voaTes: E200-15 | INSFECTION WWD TEST T
[ POSSIBLE CAUSES | SIGNIFICANT CHARACTERISTICS | INSPECTIONCE )/ TEST(S) f DDCIMENT FEF, F
...................... '_-_...____...,.;_...----.....-----Q--"-.---...;---.r....---....-a...a---------a-1--__------__-------------------------------.---].-.-.----a......-.,..._....____.
FAJLURE CAUSE B: RENDFSL4L - BEAN NG CARRER |RSUD7S44
RSO07S58 - hOUS VG RSODFSAR
REDOFELA. - BOLT RSADTEAR
HEDSAD : WASHEN - CUPLOCK | MSTEAD
IMATERTAL ‘INFEGHITY HATENIAL [NTEGRITY )13 VERIFIED PER DRAWING AAQ SPECIFICAITON RECUIRENENTE. REOOIEE
: REOD P45
Juzoamq
[ABDKTO-15%
THE CARRIER 1T MENETNAHT FHSPECTED PER SPECIFICATFION REQUIREMERTS, RAOI1S - 114
' HEAT TREAT HOUSING ANG CARRIEN HEAY TREAT ARE YERIFIED PER SPECIFICATION REOUIRENENTS, RADST1-020
W SURTACE F N1k THE CARRIEN CHROMIUM PLATE 1S VERIFIED PER SPECIFICATION AND DRAWING REQUIREMENTS. RA14D0- 002
' RSO075 54
o | :
@ JORY FTLW LUSE 15 VERIFIED PER GRAMING REQUIRENENTS. REOA 7S4S
I
NSEEMALY IMTEGRITY FHE BOLT TORE 15 VERITIED PEA DRAUTNG AND SPECTETCATION REDUIREMELTS fasparsa
ALOOASY
CLPUASHER DEFORMATION IS YERIF D PER ORAWING REQUIREMENTS, REASM
|CLEANLEMESS DF COMPOMEMIS COMPONENTS ARE YERIF1ED CLEAMED PER SPECIFICATION REQUIREMENTE. FL10O0T
I |
FAILURE CAUSE C: [RSOO7506 - muT ) |rso0TS05 |
jRecoFssy - Lotk JR500F531 |
- I I
[MATERIAL IMTEGRITY HATERIAL IMIEGRITY [$ YEREFIED FER DNAWING REQU|REMENTS. {rEa0TSAL
I ] | [nspo7sEe
f I | l
| HIT 5 PENETRANT IMSPECTED PER SPECIFTERTION REGUTREMENTS. LLUTRE RN 3! F
I I




April 19, CRITICAL ITEMS LTS] PAGE
!-r -----------------------------------------------------------------------------------------------------------------------------------------------------------
| EIL ATEH: p200-15 ) INSPECTION AMND TEST I
| POSSIBLE CAUSES | SIGMIFICAMT CHARACIEATETICS | INSPECTIONCS) A1ESTS) | DOCLMENT m: _____ |
A O T L L L Y I ..-‘.-.--...-.-...;a____..-1-.-1-1-..---n----------v-----a—----v1---------------1--1'-'-'-"-------d-d-------1------1-------.---____..-..___,.
! HEAT TREAT [MUF HRAOMESS 15 VERIFIED PER DRAWING REQUJREMENTS . ASHOTI04 I
| .
! ASSEMBLY ) INTEGRI T THE BOLY 1OROGUE IS YERIFIED PER ASSEMBLY DRAMING REQUIREMENTS. NSEITSa
THE NUT LOCK DEFORMARICA 15 IWSPECTED AFTER IMSTALLATION AND PNIOR T8 DIASSEMALY. REOOTHO |
| ) NLOOS2A
CLEANL INESS OF COWFOMENTS COMPOUENTS WXE VERIFIED CLEAMED PER SPECIFICATIOM RECUIREMEHTS. AL 1000t
FAILLRE LALSE D: REQDFENY . - SEAL IWTERSIASE WP REOLTSE
FUEL TMURBOPUMF
HATERIAL TNIEGEITY |MATEREAL TWTEGRITY |5 VERIFLED PER DRAWING RECUIREMENTS. RS0OTSE
I f
1 THE SEAL 15 PEAETRANT ENSPECTED PER SPECTFICATION REQGUJREHENTE. RAD115-115 |
o HEAT TREAT HEAT YREAF 15 VERIFIED PER DNAMING REQUIREMENIS, RE00751
1
m SURFACE FIMISH THE CHRDHIC OR SULFURIC ACID AWCDTZE (N WARD AWCCIZE SURFACE FIMESH 15 VERIFTED PEN RAYADY-ODY
i
| : SFECIFICATION REQLITNEMENTS, !
1
| [THE DRY FILN LUBE I5 VERTFLED PER $PECIFICATION NECUIREMENTS. RBT140- 020 |
| - l
|ASSEMBLY INTECR]TY THE DIMMETERS OF THE SEAL MWD SLEEVE AKE YENITIED PER DHAMING 4EQUIREMENTS. RSOOTSA |
| RS0O7S03 |
I
FRILURE CAUSE E: [ROM2170 - SPRING kU217 |
!
|MOIERTAL IMTECR1TY HATERIAL INTECRITY 15 VEASFLED PER SPECIFICATION REQUIREMENTS, : REDA7- 184 |I
[ |
| THE SFRING |5 PENETRANT [NSPECTED FER ORAUIMG REODUIREMEWIS, ROATZ 170 |
| !
| [HEAT TREAT |FEAT TREAT 15 VER|FIED PER SPECIFICATION AERAIIREMENTS, | rAti&11-0Z0 !I
{ I I ‘
| [meSEMELY IMTELKITY THE SPRING LOAD 1EST |5 YERIFIED PER DRAMING AMD SPECIFICATION REQUTREMENTS. RODI2Y70 |
I | [#LDO3ER [
! r | I




hpril 19, I9%E

-------------------------------------------------------------------------------------------------------------

FAILURE CAUSE F:

FRILURE CAUSE G:

0dl - g

CRITICAL ITEMS LiST

ROD1O99S - sil.lllt-Eﬂ Flk
|MLIERLAL INFEGRITY
Inu‘r TREAT
RSO7516 - STUD ASSEMELY
MATERIAL INFECRITY

HEAT TREAT

CLEANL INESS DF COMPONENTS

ASSEMELY ENTEGRITY

FACE 10

_______________________________________________________________________________
..............................

TFE SHIM Z2ING 1% YERIFI1ED PER OFAMING AND SPECIFICATION REOUIREMEMTS.

JTKE WUT TORGUE 15 YERIFIED PER ASSEMHLY DRAWIHG WECUIREMERTS,

[MATERIAL INTEGRITY 15 YERIFIED PEN DRAWING REQUINEMENTS.

THE PIM HARDWLSS |5 YERIFIED PER DRAMING ®Iou| REMENES,

MATERIAL INTECRITY 15 VENIEIED PEN SPEL|FICAT oM REOUTREMENTS,

|STUD IS FEMETRANT THSPECTED PER SPECIFICATION REGUIREMENTS.

|WEAT TREAT b5 VERIFIED PER SPECIFICATION AND DRAWTHG REGUIREMEMIS.

|EWUHEHT5 ARE YENIFIED CLERMED PER SPECIFICATIOM REQUIREMEMTE.
|TOROUIE AND STHETCH WRE VERIFIED PER DEAHING FEQUIREMENTE.
|5'||.i|?I LUEE 1S VERFFIED PER DRAMING RESUIREMEHTS.

|NUT TOROUE 15 YEREFIED PER DRAMING REDUIREMEMTE,

[THE MUY LOCK DEFORMATION IS THSPECTED AFTER INSTALLATION AAG PRICH 10 D15ASSEMBLY.

Ladi i Egu) |
|rLoaasd

Inmunm |
ROG1D7PP
RIDTPO3P
ROOIPSPE

REOOTSYL

|maotta-153
|an0115-118

RADSNT- 020
REDOTSIL

[aL100m1 |
AS0OTS0Y
RSO0
REOIFS01

CEaL T THE
RLOOS 28




1o0lL-4d

Aprit 1%,

e e e 3 T e s N oy

[ALL CAUPSES:

FAILURE HIZtoRY:

OPERATIONAL WSE:

CRITICAL |

|wS007555-025 - (HPELLER INSERT

[MATERIAL INTEGRITY

DAL RMALL
REDOTEDY - HekT

|WSSEMBLT INVEGEINY

FE™S LIST

...................................................................................................................

IHPELLER WUN AND BORE AEF VISUALLY INSPECTER FER EPECIFICATION REQUIREMENTS AT INTERVILS
DEFINED BF WAJOR WAIVER,

MAFENIAL INFEGRITY |5 WERIFIED FER SPECIFICATION REQUTREMENTS .,

IMATERIAL HARUNESS 5 VERIFIED PER DRAUING REDUREWENTS.

INSERTS ARE PENETRANT IWSDECTED PEN DRAVING RECUIREMENTS,

INPELLER INSERTS ARE INSFECTED FOR BORE WEAR PEN SPECIFICAT[ON NECL | REMENIE,

OFERATIONPERFORMANCE 15 VERIFIED BY EHCIME FOT-FIRE TESTING AND 2ND E £ M TESTS ON
IMSPECTICNS.

ITRE P SUBASSEMELIES AMF |WSPECTED DUREHE OVENWMM. PER SPECIFICATION RECUTNEMENTS,
IKSPECTIONS INCLUDIE: VIS, DTMEMS IOMAL, PEMETAANT, MND REPLACEMENT OF LISAGE FTENS AS
APPLICADLE, PER CWERHAUL CLASSEFICATEDN.

TORGUE CHECKS ARE PERFONMED FRINE 10 EACH FLEGHT.

|

[SHAFT TRAVEL 15 PENFURNED FRIDR TG EACH FLIGNT.

I

{DATA FROM PREVIDUS FLIGHT & ROT FIRE IS REV|EVED FoR FROPER TLREMEPLNP
| OPERRTTON, PERFORMAMCE.  [LAST TESTS

COMPREAEMEIVE FAILURE HISTORY DATA |5 MK INTATHED fN IME FRCEILEM REPORTING DATABASE [RRANS/PRACAY,

REFEREWCE:

MOl APFLICAELE.

WASA LETTER SAZ1/B8/108 AMO MOCKETSTNE LETIER BIRCUPTAT.

...........................................................................................................................................................................

.....................................................................

[#FDODS- 302
JLLUR: Y

ROD1P224 -2
REMI55E- 125

AME 3IN0

[rO0197 26
[Rs00 7555

RROT1TS- 114
AF D0 - 302

REQNTS0N

I
RLOOOSD- D4

RLIO056- D
RLODDG6-0F
RLODLET

RLODS 26
RADT15-118

JOMRSD w1850, 020

MHASD VeiBso. 020

IMSFC PLN 1228

- —

— . — ——— — e s - Sl —
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Componant Group:

Itern Mamma:
llem Number:; =1
Part Humber: RIHTE01

Fuel Turbopnm ps
High Fressure Fuel Tyrbopamp

SSME FMEAICIL
FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Pragerad:
Approved:
Appravval Dam:
Change g:
DOlrective &;
Page;

D. Early

T. Kguyan

202

2

CCBO ME3-11-52G8

1of 2

Basze Line Ralionale

VYenanca

Crange Rationale

Varignl Dash Murmber

1. HIOD-15 REOOFA0E CAUSE A
B220-24; REI07005; CALISE A

THF IMMFER AND OUTER BE&LRIMG
RACES ARE EDOY CURRFMT
INSPECTED PER BLIO M2,

2 B2I0-13 RSOGTSZ7, ASMTSIZ,
CAJSE AL B. B2OG-JE;

RE0CTE32 CALUSE B. OIFFUSER
HIDNDFN SURFACES ARE
FEMETRANT INSPECTED PER
RLO0343,

3 BrDOG14 CAUSE A, RSO0TAGE
B200-21 CAUSE B, R3007563
R200-26 CALSE A, RE007SER
WELD JOUNTS RS007TER: TABLE
E20Q HRFIP FMEA/CIL WELD
JOINTS RECU 68 HOLSING
CURRENT COMFIGURATION |5
FHE GMETI PICCE "-112° CAp,
USIMNG FOUR [y WELDS AND
FI¥JR [4) WFI I MUMABZARS

4 BAOD-0Z; CAUISE A, RSCD7524
CAUSE B, RS00753; CAUSE C,
R5 007 R74

BEARING RACES RECEIVED
FROM SLPFLIER SPLIT BALL
HEARING INCORPORATED
FRECEIVED MO GENFRAL EDOY
CURRENT INSPECTICN

SCME DIFFUSERS fMdAY NGT
RECENVE THE POST FROOF TEST
HIDDEN SURFACE ()3
PENETRAMT MSPECTION

SOME HOUSINGS [POSSIBLY
TWUl) fAY HAVE BEEN
FABRICATED "1 TH THE TWD |2
FIECE 113" CAPS (THIS HAS AN
EXTRA WELD: %13 AMD THREE
FXTRAWELD MUMBERS 13, 68 &
63

E£0ME TURBIMNE BEARING
SUPFORTS {R50D7524) ARE
FABRICATED LSRG A
VUELOMENT OF HAYFS 188
ZHEET METAL INSTEAD QF THE
EOM FORGIMNG.

GENERAL EDDY CURRENT INSPECTION OF RACES REPLACES TYPE W2 1M
FEMETRANT INSPECTIOM N DETECTING SURFACGE FLAWSE

USE AS I3 AATIOMALE:

1. RACES SUPPLIED BY SPLIT BALL BEARING INCORPORATED RECEIVED 10X
WISUAL AND TYPE IWC PENETHANT INSPECTION IMSTEAD OF GEMERAL EQDY
CURRENT INSFECTION. FLAW DETECTABLITY RELIABILITY LEVELS RETWEEM
PENETRANT ANMD GENERAL EDDY CURRENT INSPECTIONS &RE G050 AND
0.057 RESFECTIVELTY.

LEE AS 15 RATIOMNALE

1 IMPLEMEMTATION OF HIDDEM SURFACE INSPECTION REQUIREMENT 12
NOT A RESULT OF AN OBSERVED HARDWARE ANACMELY BUT A5 & RESULT
OF ROCKETEYRE'S STAMD DLAUN,

SEE DAR 2745 FOR
VARIANT PART
SERIAL HUMBERS.

5EE DAR 2751 FQR
VARIANT PART
BERIAL NUMBERS

TO REDUCE CONFUSION ON THE DRAMING AND ON THE MAMUFAD TURING SEE MCH 2524,

FLOOR

hIGH CYCGLE FATIGUE INDUGED [NLET SHEET METAL CRACKS 00 DCCUR
FROM THE CPERATIOMAL EMVIROMMENT EXFERIENCED DURING ENGINE
DPERATION. THE CRACKING IS CONTRDL | ED PER THE REQUIREMENTE .OF
THE SHEET METAL INSPECTION SPECIFICATION (RLIOGSE) YVWHICH LIMITS THE
CRACHING LEMGTH, SPACING, AND SHARE, TO PRECLUDE SHEET METAL
FIECES FROM DISLODOING. THE CRITERIA IS BASED 0N CRACK GROWTH
FATES AND ENGINE TEST EXPERIEMCE. ANY CRACHS, WHICH EXCEED THE |
SPECIFICATION LIMITS, ARE WELD REPAIRED IRFOH)T-007). THE TURBINE
BEARIMNG SUPPQRT WITH WELDED S1EET METAL IS LIFE LIMITED BY MAJORH
WIAIVER DT 2773,

SAME -113 DASH
NLEER.

RE0GTE24-201 AMD

SLBS.



2]

LS AP LTS Sarg Fuel Turh LY P Prepa red: . E.-qu:.r
Item Hameg: High Precsure Fuel Turnapomp Appraved: T. Nguyen
fem Yumber: EZ00 Apprayel Data: 4129699
Fart Mimher: RE007501 Chanpe a: s
Diraciive &: CLBD ME3-01-5206
Fage: 2of 2
Baso Lime Ratinnale Varianoe Change Ralionale Yariant Dash Bumber
5 B:lO-15 CAUSE A B200-17 SOME LIFT-OFF SEAL HOUSIMG LEWY CYGLE FATIGUE CRAGKING HAS EEEM OBSERVEN [N THE PLIA WELD, RO S2:0-07 AND
CALISE A BELN-1A CALIRF A, DA LINES SRE FAERICATED CRACK INITIWTION AND FPROPAGATHON DCCURS AT SHUTDOWNCOOLDOWN SUBS.
B2051% CAUSE A, B200-22; USING INTERSECTING LINE Al L UNITS RECEIVE A STANDARD POST FLIGHT INSPECTIONS BY LEAK
CAUNSEARCE BRILLED HOLES THE HGELE CHEZK. LEAK CHECK POST FLIGHT VILL DETECT A CRAGK PRIDR TO

THAI INTERZECTS THE CUTSIDE
DIAMETER OF THE HOUSING
FLAMGE HAS & PLLMG
IMSTALLED. THE PLUS 1S THEM
WELDED AT THE HDUSIHNG
OUTSIOE DIAMETER TO FORM A
TIGHT GAS SEAL

RFFLIGHT. POST LEAKAGE AT THE DRAIM LINE ¥ LIMITED TO 10 SCIM. ALL
FLIGHT LIHITS WWALL SONWTINUE TC RECEIVE A LEAK CHECK POST FLIGHT FOR
THE ORAIN LINE PLUG WELD UNITL THE ENTIRE FLEET 12 RETROFIT "WITH THE
EDR DRAIN LINE CONFIGURATION
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SSME FMEA/CIL
WELD JOINTS

Companent Group: Fuoel Turbopumpa Propared: D. Early
CIL Itam: B200 Appraved: T. Nguyean
Companenl: High Pressure Fog| Turbopump Appraval Date; 421,90
#aH Humber: RS00T 501 Change 3: 2
Directive & CCA0 MED-01-5206
Fage; 1of 3
Cr ticat Inilial

Raat  Flawe Size Mot
Side Mot Deleclable

Cemaponent Basie Part Nomber Weld Mumaer Wekd Type  Class Atcess HOF  LCF Lommenls

SlIELD RAGT2171 1.24, 28-82  GTAW I X

SHIELD RoO121n . GTAW n

LIFT-GFF SEAL RON15230 1,2 GTaw I X

SHIELD ROOTO7ER 25 0B GTAW H

SHIELD ROa147e8 27 50 GTAMY n ES

SHIELD RAD{TES E1, 52 GTaw 1

EHIFID ROGI97 88 55 55 GTAW 1l

BELLOWNS RELLF 505 1-4 GTANY 1 X

BELL Oz REAQT505 5,5 Efnnr | x

INLET R3007512 4 GTAW I X

INLET REMTEZ 36 GTawr !

INLET REMOTI12 012,13 GTAW |

IMLET REMITE12 i EBVY i

IMLET REOOFS12 14 15 STAa |

INLET REI0TE12 1B GTAaMY I x

BFARING SUFFORT RS a4 14 EBWY I

BEARIMG SUFPORT R5007524 18 EBv I X

BEARIMNG SUFPORT R30074524 29, 20 GTARY I X X

BEAR NG SUPPCRT R3007524 1B GTAWY I X

BEARMG 5PPORT REDOTEDL 115 121 oLy I

BEARING 5LIFPORT RSLOTE24 |28 GTAW I X

EFARING SLFPFORT REQOTE2 228-c11 GTAW ] x

HOUSIMG R SODTsGA 7823, GTAWN I X X x :
228 330 p
FOH

HIHISING RE007 565 4 GTAw I

HSUSING RE00Q7 568 48 EB I X X X

HOUSING K30075SER 43 GTaw I b

HGUSING R&E00753R 5" araw ] X X

HULEIMNG RECNY56E 52 GTAN [} K

RO JSIMG HSCo7RE4 1 EEY 1
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Lampanent Group: Fuel Turbopumps Fraparad; D. Early
CIL ain: B.ZEII:I Approved; T. Mouyen
Componen|; High Fressuna Fual Turbopump Approvat Data: 4021798
Part Number: REDITSM Change #: 2
Blrechve #: CCED ME-01-5205
Paga: 2of 1]
Criticar nitlal
Ragt  Flaw Size Mot
Bide Mar  Detectable

Carnpon end Basic Pl Mumbear Wekd Mumber Weld Type  Clasg dccess HCF  LGF Camments
HOUSIMG RE0G6 T46A 55 alc L ] }-{
ROUSING RE0NTEE 36 OTAW ] R
HOLIS NG RI007ESY OF, 324 325 GTAW It
HOLUIGING RIOO75E8 & ETALY M X x X
HOUSHHG RSO0Q75E8 50 EBWY I
HOUSING RS0LOFEaE 14,229, 297 GTAW 1 X X x
HNOUSING RSCOT6S 76,77 GTaWY I X
HOUSIHG RS040 7564 T.EO GTAW I X
HOUSIN G REA07553 20-101 GTawW 1l x
HCLUSING RENCTSER 10z GTAWS 1 X
HOLISING REM TEEA 123 GTAW n x
HOUSING REMTELS 140 GTAW " X
HOLIRING RS0O7ESR 133, 154 CTa N E
HOUIS G REHITS5E 174a-185 GTAW Il X
HEOLSING R2207554 181 192 GTAWY ] X x

195 106

£245, 455

45E
HOLSING RENI7TSES 153, 244, GTAW I ES

15/-402

24-J07
HOUISING RESBOPEEH 03, 17, GTAW 1 X X

214, 234,

235
ADUEING REDOTS5E 21z, i3 GTAMY I
HOUZING RZI0756A s 215 GTAMY n X
HOUSING RS0LT5ER 222, 139 GTAMY ! x .
HOUSIMNG RSCI7HGA 224, 225 GTAW | 4 X 1
FOUSING RE007 563 226, 227 CTaN I ]
HOUSING RE007 5656 231, 137 GTaln I X X
HOHPSING RE0DNTEER 231 GTAaN li bt
HOUZIMG REDOTIES 237 234 GTAN |
HOUZING RECOT558 AG-2408 GTAVY Ml
HOLSING AEI0TI5E Jeh-344 GTAV ] |
HOUSING REA0TSHE3 37e-3497 GTANY ] X
HOUS MG R S0CTSEE KL GTAW | x x X

i
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Comnporen] Gidup: Fugl Turbopumps Prepare d: D, Early
CIL tern: B200 Approved: T. Nouyen
Compenenl; High Fressure Fuel Turtepump Approval Data: 4r21/89
Pad Numbar RE007501 Changs & 2
Crructive 0; CCHO MEI11-530%
Page; aol 3
GCritlcal dnilial

Fopt  Flaw Size Mot
Sige Npt  Uelectable

Component Basic Part Mumber ¥ield Mumber Weld Type  Clazs Access HODF o LCF Comrwats
HOUSIMG F3007 568 407.434 GTAW 1l x

HCUSING RS007 REH 405449 GTRN I X

HOLSING RSDOTESE 4548 HOPT) GTAW Ir

HOLSING RECQOTEGE 450 (OPT)y  EBPw Il F

HOUSING RELOTSGE 454 GTAN fl B

HOUSING RSCOTEEE 37 IOPT) GTAWY fl

ROTOR BEAL ASA07534 1 EBwY I

SEA. AGAN7HI2 5 EBwY 1] X



